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I. INTRODUCTION
The subjectmatterof the presentstudyis educatedunemployment,a
commonlyobservedphenomenon,especiallyin someof themorepopulousLDCs
like India. Suchan inquiryis warrantedfor twodifferentreasons.Firstof all,
it isacommonobservationthateducatedunemploymentdoesnotdeterthedemand
for education;see,for example,Blaugetal. [3]. Thequestionthatneedstobe
answerediswhydopeoplegoin foreducationi spiteof thiswidespreadunemploy-
ment?Secondly,it isanimportantpolicyquestionforgovernmentsof suchLDCs
asto whethereducationshouldbesubsidizedornot. Whereasthelong-termgains
inproductivityaccruingfromamoreeducatedlabourforceareundeniable,thereis
nowalsoa growingrealizationthateducationalsubsidies,by affectingeducational
costs,havea partto playin increasededucatedunemployment.In addition,such
subsidies,beingfinancedby taxes,reduc,edisposableincomeandhencefurther
reducean alreadyinadequatesupplyof domesticsavingsfor physicalcapital
formation.
It is clearthatananalysisof theseissuesmustbeginin termsof a general
equilibrium odelwhichis explicitlydynamicin natureandinwhichindividuals'
decisionto educatetheirchildrentakesthenumberof educatedunemployedinto
account.Wepresentsuchamodelhere.It incorporatesintoa recentcontribution
of Findlayand'Rodriguez(FR) [5] an insightwhichcanbetracedto therate-of-
returncalculationspresentedin Blaugetal. [3]. Ourmodelmaywellhaveapplica-
bilitytootherproblemsaswell.
Weworkwithaneconomyinwhichtherearetwosectors,threeinputsandtwo
assets.Thethree'inputsareeducatedlabour,uneducatedlabourandcapital.The
twoassetsarephysicalandhumancapital.Sincetheeducatedaremoreproductive,
thefirmsarewillingtopaythemahigherwagethantheuneducated.Weassumethat
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thewageof theeducatedis institutionallyfixedandhenceimpedesclearingof that
market.Theunemploymentresultingfromrigidwages1governstheexpectedreturn
fromeducation.Thisis theideausedby [3] in theirempiricalcalculationsof the
rateof returnfromeducationandis nowwellknowninthecontextof intersectoral
migrationastheHarris-Todarohypothesis.2It is thusthattheunemploymentlte
entersinto intertemporaldecision-makingandaffectsthelong-runcompositionof
thelabourforce.
Theplanof thepaperis asfollows.In SectionII webrieflydescribetheFR
modelandthenintroduceunemployment.An analysisof thetemporaryequilib-
riumof themodelis donein SectionIII andthestaticor short-runimplicationsof
educationalsubsidiesarederived.SectionIV dealswiththedynamicsof themodel.
The long-runimplicationsof changesin educationalsubsidiesandin thesavings
propel1sityareanalysedhere. SectionV concludesthepaperwithasummaryof
results.
whereX is thenumberof additionaleducatedproducedwithcapitalandeducated
labour.Constantreturnto scaleisassumedin theproductionof "schooling."We
alsoassumeX(.) to betwicecontinuouslydifferentiableandstrictlyconcave.Kx
andE standforcapitalandeducatedlabouremployedin thissector.x
At anypointin timetheeconomystartsoutwithagivencapitalstockK and
agivenpopulationN, wherethedivisionofN betweeneducatedE anduneducatedU
isalsogiven.Thus,wehave
K+K =K
q x (2.4)
E+U=N (2.5)
E +E =E(1-X)q x (2.6)
II. THE MODEL
Let theeconomyproducea "Solow-good,,3Q whichcanbebothconsumed
andaccumulatedin theformof physicalcapitalandwhichusesasinputscapital
andbothkindsof labour,educatedanduneducated.Inputsandoutputarerelated
byaproductionfunction
whereXistheratioofeducatedunemployedtototaleducatedpopulation.
TheallocationsofE, andK" i =q, x aredeterminedbymarginalproductivity
pricing,i.e.
Q = Q (K , E, U)q q (2.1)
(2.7)
(2.8)
whichis homogeneousof degreeone,twicecontinuouslydifferentiableandstrictly
concave.K andE standfor capitalandeducatedlabourusedin theQ-sectorandq q
U isthenumberof theuneducatedintheeconomy.
Let thepopulationof theeconomyasawholegrowatanexogenouslygiven
raten, i.e.
wherer is thereturnfromcapitalandweis thewageof theeducated.p represents
thepriceof schoolingand,followingFR, wehaveassumedthepriceofgoodQ tobe
thenumerairequalto unity. Wehavefullemploymentof theuneducatedandthey
arealsopaidtheirmarginalproduct,i.e.
N(t) =N(O) ent,:>.
(2.2)
oQ
-;-- =wuU u (2.9)
SonN(t) standsfortheincreasein population,of whichapartgetseducatedanda
partremainsuneducated.Theprocessof transformingtheadditionalpopulation
intoeducatedlabouriscapturedin theproductionfunction
whereWu is thewageof theuneducated.Thewagerateof theeducatedisassumed
tobegiven,Le.
x = X(K ,E )x x (2.3)
W =W
e e (2.10)
1BhagwatiandSrinivasan[2] havealsoassumedstickywagesof theeducated.Butinstead
of persistingeducatedunemploymentmaketheunemployedfurtherdownthe"Job Ladder",A
moresubstantivedifferencefromourwork\Sthattheydonot allowfor capitalaccumulation.
2SeeHarrisandTodaro[6].
3SeeSolow [9].
In FR, the decisionof workersto educatetheir childrenis givenbyW -w
r == e u . It isthisequilibriumconditionthatgovernsallocationof savings.Itp
j>N"'"
oQ ax=
p oK
=roK
q x
oQ = ax
p of
=woE e
q x
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statesthatunderstaticexpectations,in equilibrium,theratesof returnfrominvest.
ingin capitalor goingthroughschooling4mustbethesame.In thepresenceofun.
employment,wemodifythisequilibriumconditionto
- 1
w . --w
e 1+'\, Ur = 1\
P
Rewriting(2.4),(2.5)and(2.6),weobtain
K K
-!Lq+ ~x=k
Q X
(3.3)
(2.11) E E
-Lq +-2-x =e (I-A)
Q X
(3.4)
whereA'=A/I-A, Aasdefmedaboveandwith(I-A) theprobabilityofgettingajob
by theeducated.SincedA'ldA> 0,wecanworkthroughoutwithA'insteadof Ain
(2.11).
Equation(2.11)representshreethings.First,it capturesthefactthatinthe
presenceof unemployment,individualswill investin educationon thebasisof
differencesin expectedincomesratherthanthosein actualincomes.Secondly,it
takesintoaccountcostsof education.Thirdly,thepresenceof therateof returnon
investmentshowsalternativeagainstwhich investmentin educationis being
evaluated.Indeed,ajustificationforusingequation(2.11)canbefoundinChapters
8 and9inBlaug[3].
.JL q=l-e
Q
whereq =.E- ,x =..!...,k =£ ande=...E... Oncewand r aredetermined,the
N N N N U
input-outputratiosarealsouniquelydetermined.Thethreeequations,(3.3),(3.4)
and(3.5),canthenbesolvedforq,x andA. Totaldifferentiationof(3.3)and(3.5)
yields
(3.5)
HI. ANALYSISOF THE TEMPORARYEQUILIBRIUM
Werelegatethestudyof thedynamicsofhumanandphysicalcapitalformation
to thenextsectionandfocushereontheanalysisofatemporaryequilibriumofour
model,i.e.withthestockof capitalandlabourexogenouslygiven.Thisinvolves
findingfactorrewards,allocationof capitalandlabourresources,andrateof un.
employment,thecostsofschoolingandallocationof savingsbetweenthetwoassets.
Givenconstantreturnsto scale,wecanwritedownthecostfunctionsineach
sectoras
K K
!L- ~
Q X
dq
a2c ar a2c aw a2c ar
dk -dp [q( 9- . -+ 9-. !!..-)+x(~ . -)]
ar2 ap arawu ap ar2 ap
= (3.6)
U
Q
0 dx
a2caw a2c
-de-dp [q( q u + 9.aw2ap aw aru u
.~)]
ap
1 =C (w, w , r)q e U (3.1)
Thefirstpointtobenotedisthatassumptionsonfactorsubstitutability,asopposed
to thoseonfactorintensities,aresufficiento determinetheRybczynskieffects.
Henceforthweshallassumethatcapitalis asubstituteforbothkindsof labour,but
educatedand uneducatedlabourare complements.We deriveratherunusual
Rybczynskieffects.An increasein capital-labourratiokeepsoutputof theQ-sector
unchanged.Again,givenp, wecanseefrom(3.5)thatanincreaseinewillreduceq
sincethereis alwaysfull employmentof uneducatedlabour.Theseimplythatan
increasein eithercapitalperheador in theproportionof educatedin totalpopula-
tionwill increasethenumberof newlyeducated.Thepriceeffectsarenormalin
thismodel,i.e. A9 <0 anddx > O.
dp dp
WecannowdetermineAbytotallydifferentiating(3.4)toobtain
I [
a2c aw a2c ar
] [
a2c ar
] l
EE
q q u+ q +x x dp+---Ldq +---Ldx =(I-X) de-edX
aWeawuap aWearap aWfarap Q X
(3.7)
p = Cx(We'r) (3.2)
Sincewe is fIXed,wehavetwoequationsin threeunknowns.Ondeterminingwuandr
in termsofp it iseasytoseethat~ >0andowu <O.op op
4The"rateof return"argumentfor gettingeducatedispresentin Becker[1], and,for
example,in Razin[7] andhisreferences.Thisin literatureispartialequilibriumin thesense
thatit doesnotconsiderproductionofeducationasanactivitythatusescarceresources.How-
ever,itsexplanationforgettingeducatedismoredetailedthanours.
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Wehavealreadyseenthatan increasein capitalperheadincreasesx andkeepsq
unchanged.Underincompletespecialization,thisimpliesthatemploymentof the
educatedwill rise. Equation(3.7)yields~~ < 0,i.e.anincreaseinthecapital-
labourratiodecreasesducatedunemployment.Anincreaseine,however,increases
x butreducesq. Soontheonehand,someof theeducatedemployedarereleased
fromworkand,ontheother,thereisanincreaseddemandforthem.Herewemake
anassumptionaboutfactorintensitiestodeterminethemovementintheunemploy-
mentrate.WeassumethattheSolow-goodsectoris moreeducation-intensivethan
E E
the education-producingsector,i.e. Kq > KX . Equation(3.7) thenyields
q x
:;> 0, i.e.an increasein the proportionof theeducatedin thetotalpopulation
increasesducatedunemployment.
From the pointof viewof theanalysisto follow,it is importanthat cIA
dp
cannotbeunambiguouslyigned.Ontheonehand,anincreaseinp reducesq but
increasesx. Sincetheq-producingsectoris moreeducation-intensivethanthex-
producingsector,thereis atendencyfor anincreasein thenumberof theeducated
unemployed.Butagainanincreaseinp, causingr torise,makeslabourelatively
cheapandleadsto substitutioni favourof labour.Thisraisestheuseof educated
labourperunit of outputandtendsto reducethenumberof theeducatedun-
employed.Equation(3.7)showstheabove-mentioneds tof factorswhoserelative
strengthswill determinethesignof f;.
Ouranalysisthusfarhasassumedthecostsofschoolingtobegivenalongwith
theinitialendowmentsof capitalandlabour.Wenowuse(2.11)to determinep.
Wehavealreadynotedthat(2.11)specifiesa rulefor allocationof savings.Thisis
an equationwhichalsoreflectsdemandfor education.To understandthis,the
followingcausalityissuggested(althoughallthevariablesaresolvedsimultaneously).
Fromtheproductionside,anygivenvalueofp determinesfactorprices,allocationof
resourcesandtherateof unemployment.Sincecertaindemandconditionsgaverise
to thatinitialp, theunemploymentrateis a resultof bothrigidwagesanddemand
considerations.Fromthepointof viewof demandforeducation,oncefactore-
wardsandtheunemploymentratearegiven,allocationof savingsdeterminesthe
demandpricefor education.In equilibriumtheinitialpricewestartedwithandthe
endpricewe derivemustbethesame.Thecausalityenablesus(a) to interpret
R.H.S.of (2.11)asdemandand(b)tounderstandthattheunemploymentratedoes
notplayarolein staticallocationof resourcesbutfiguresprominentlyin intertem-
poraldecision-making.
We now moveon to a studyof the outputandemploymenteffectsof
educationalsubsidiesin thistemporaryequilibriumsetting.In thepresenceof such
subsidies,(2.11)getsmodifiedto
w' I
r= e 1+;\.' -wu
p(1-r)
(3.8)
wherer isthesubsidyrate.Sincer,wu and;\,areallfunctionsofp,
AL
dr
= rp-
:> ow - -1"\'
p(1-r) ~ +r(1-r) +--E + w" UI\
op op (1+;\,'idp
AstheR.H.S.of (2.11)canbegivena demandinterpretation,theL.H.S.can
begivena supplyinterpretation.I equilibriumwedeterminea p* thatequatesthe
demandfor savingsfor educationto thesupplyof savingsforthatpurpose.Forthe
analysistofollowit isimportantthatthetemporaryequilibriumbestable.Wehave
observedthatthemodelsetout so far couldbedecomposedinto differentsub-
systemsandsolvedin termsofp. Soif wecanshowthatanymovementawayfrom
p* bringsusbackto p*, thenwecanconcludethatthetemporaryequilibriumis
stable.Forstabilityweassumethefollowingadjustmentprocess
[
w
]
~w
; =H I+;\" u r , H'>O,H(O)=O
p (I-r)
(3.9)
(3.10)
Equation(3.10)statesthatif theexpectedgainfrominvestingineducationisgreater
thantherateof returnfromholdingcapitalgoods,thenanincreasedemandfor
educationwilldriveupthecostsof schooling.WehavealreadyseenthattheR.H.S.
of thedifferentialequationisafunctionofp. Linearizingit aroundp*yields
H' or W- [p(1-r)- +r (1-r)+~
p(1-r) op (1+;\.')2
d;\.' oW
-+--E]
dp op
(3.11)
For stabilityof thetemporaryequilibrium,theexpressioni (3.11)hasto benega-
tive. This,in turn,implies.!!:P.->O. Notethatthisresultisnowaycontingentondr
a definitivesignof cIA' . Henceour conjectureabouteducationalsubsidiesin-
dp
creasingeducatedunemploymeqtin theshortrunisvalidonlyundercertaincondi-
tions.
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Weconcludethissectionwithanobservation.Sincetheunemploymentrate
is a functionof initialendowmentsof capitalandeducatedlabour,soisp. Thisis
animportantdistinctionfromtheFR model,sinceit resultsin physicalandhuman
capitalformationaffectingthecostsof schooling.Thesignificanceof thisforthe
growthpathof oureconomywill becomeclearin thenextsection.Herewesimply
notethatthedirectionof changesin p withchangesin k ande aregivenby the
followingformulae
~=
dk
~ dX
(1+X)2 dk
ar awp(1-r)-+ r (1-r)+---1!
ap ap
(3.12)>0
we dX'+--
(1+X)2 dp
~=-
de
We dA
(1+X)2d;
p (l-r).lL +r(1-r)+ awu+~ dX'
ap ap (1+X)2dp
<0 (3.13)
IV. ACCUMULATIONOF PHYSICALANDHUMANCAPITAL
Herewe showfirst thatonceschoolingcostschangewith growthin the
economy,thestabilityof thesteady-statecanno longerbeguaranteed.Thenwe
derivetheeffectsof educationalsubsidiesandchangesin thesavingpropensityon
thesteady-statevaluesofk ande.
In temporaryequilibrium,theallocationof resourcesdeterminesthenumber
of newlybornwhoaretobeeducatedand,hence,determinesthevolumeofsavings
thathaveto beallocatedfor thatpurpose.Moreover,weassumethateducational
subsidiesarefinancedby a generalincometax. So theamountof savingsthat
financesinvestmentin capitalgoodsis givenby s[Q +pX - rpX] - px. Inequilib-
rium
dK =K=s[Q+pX - rpX] - px.dt
SinceX representsadditiontotheeducatedlabourforce,wehave
(4.1)
dE =E=X.
dt
It is easyto seethattheabovetwo differentialequationscanberewrittenin per
capitatermsas
(4.2)
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k = s[q+(1-r)px] -px-nk (4.3)
.
e =X - ne (4.4)
Equations(4.3)and(4.4)constitutethedynamicsystem.Anequilibriumischarac-. .
terizedby k*, e* wherek =e =O. For stability,thefourpartialderivativesare
readilyobtainedas .
ak =s.2fL + [s(1-r)-I]
ak ak
[X~ +P ax ]ak ak
-n (4.5)
ak =s.2fL+ [s(l-r)-I]ae ae
ae_ax
d1C- ak
[x~+paX]ae ae (4.6)
(4.7)
ae =E- - n.
ae ae (4.8)
It canbecheckedthatak <0andae >O.Thesignsof ae andak cannot
ak ak ae ae
beunambiguouslydeterminedandthesehaveimplicationswithrespectto stability
of themodel.For example,if ae > 0 and-2L <0suchthat-2L + ae >0ae ae ak ae
andak . ae - ak . ae > 0,thenthesystemisunstable.Again,if aeak ae ae ak . ae. . .
and.2!£..aresuchthat ak . ae - ak . ae <0,thentheequilibriumisae ak ae ae ak
asaddle-point.Thus,thestabilitypropertyof theFR modelisonlyapossiblecase.
Sinceweshallbediscussingpolicymeasures,weshallconsidersituationswhichare
stableonly.Thisincludesthesituationinwhichthesystemhasastablebranch.Com-
parativestaticexercisesin thepresenceof a saddle-pointequilibriumhavebeenper-
formed,amongothers,byCalvoandRodriguez[4] andObstfeld[8]withtheperfect
foresightassumptionunderlyingsuchcalculations.Weadoptthesameassumption
here.
J
Theevolutionof theeconomytowardsa steadystateis shownin Figure1.
Underdifferentassumptionsabout ~= and g~ ' theequilibriumiseitheroverall
stable,or isasaddle-point.Altogethersixpossiblecasesariseandthecorresponding
phasediagramsaredepictedinFigure1.
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(a) (b)
k
t./ ",:/'"
/'4 ~
k
~=o
-.!lIt d'
(JC<o,cfe<o
e
d~>0 de <0de . iJe
(c)
k
(f)
.r k
d~<0 de >0iIe .de e
k=O
1=0
.J
dk <0 de>0de ' de
Fig.1 Dynamicpathsof k ande where(k*,e*)is overallstableunderdifferent
conditionson theratesof changeof k ande. Theseratesof changesare
evaluatedat(k*,e*).
Fig.1 Dynamicpathsof k ande where(k*,e*) isasaddle-pointunderdifferent
conditionsontheratesofchangeofk ande.
(d) (e)
kI
k=O kl
k=O
/
'\., / l e? -----/
';=0
1- / +J-
dk>0 de<0dk>0 ..!Ii>0 de 'dede . de
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Figures1a,1band 1cshowthatthesteadystateisoverallstable.A possibility
of cyclicalconvergenceis shownin 1a and1c. The trajectoriesthesystemmay
followin thesecasesaregivenby thelinesdrawnthroughHand J. Supposethe
economystartsfromH orJ showinginitialevelsof thecapitalintensityandpercent-
ageof theeducatedin thepopulation.It is interestinghowtherearephaseswhere
bothk ande increaseandwheretheybothfall.In Figurela, assoonasthepath
crossesE, overaccumulationf capitalforcestherateof returnoncapitalto fall,
hencediscouragingcapitalinvestment.Theresultingsavingsarereallocatedtohuman
capitalformationandweobserveanincreaseine.AsthepathcrossesMthepropor-
tionof educatedto totalpopulationbecomesohighthattheresultingunemploy-
mentratebeginsto showits effectin discouragingparentsfromeducatingtheir
children.Sobothk andecontinueto drop. Asthepathfallsbelowk=0,therate
of returnoncapitalexceedstherateof returnoneducation,causinginvestmentin
capitalandaneventualincreaseink. Figure1b showsmonotoniconvergence.
A possibilityof asaddle-pointequilibriumis shownin FiguresId, Ie andIf.
Observethatthestablebranchis downwardsloping.HenceapointlikeG shows
overaccumulationof humancapital,causingeto fallandk to rise.Theoppositeis
truefortrajectoriesstartingfromI. Thepossibilityofasaddle-pointequilibriumas
shownin FigureId arisesfromthefollowingconsiderations.ComparedwithT, a
higherlevelof eatG representsahigherunemploymentrate.Thiscausesareduction
in demandfor educationandhencelowersp. Theadditionalsavingstranslateinto
demandfor capitalgoods,causingk to increase.Ontheproductionside,however,
a highere impliesahigherx andlowerq. Then,beingonasaddlebranchimplies
thatthe demand-inducedxpansionin the capitalgoodssectorovercompensates
thecontractionaryforcesoperatingon it. Thereadercanworkoutasimilareason-
ingfor caseshownin Figures1eand1f. All thecaseshowninFigure1bringout
theimportanceoftheroleof therateofunemploymenti theadjustmentprocess.
It is clearthattheeffectsof educationalsubsidiesor changesin thesaving
propensityonsteady-statevaluesof k andewilldependonwhethertheequilibrium
is a saddle-pointor not.Theseresultsarederivedbelowandsummarisedin Tables
A andB. Ontotallydifferentiating(4.3)and(4.4)atequilibriumcharacterizedby
k =e= 0, weobtain
TableA
OverallStableSystem
*In thissituationtheequilibriumis asaddle-point.
TableB
(k*, e*) isa Saddle-Point
[
.lfL+ [s(1-T)-l]
{
x.212.-+p k..
}
- n s.lfL+ [S(1-T) -1]
{
x~+ p . -2L
}][
dk
]
ok ok ok oe oe oe
jJ~- ox-- n de
ok oe
=
[
- [ s1;-+[S(1-T)-1] {p ~; +x} - spx]:; .dT - [q+(1-T)PX]dS
]
- ox ---5lE.dT
- op dr
*In thissituationthesystemis stableoverall.
(4.7)
dk>0 de>0* 41£<0, de<0 dk>0, de<0 dk<0 de>0Then de ' de de de de de de ' de
dk - <0 ? ?
dT 1 2 3
de - ? ? ?
dT 4 5 6
dk - >0 >0 <O
dS 7 8 9
de - >0 >0 >0
ds 10 11 12
dk >0 de>0 dk <0, de<0* dk>0 de<0 dk<0 de>0Then de ' de de de de ' de - de ' de
dk <0 - ? ?
dT 1 2 3
de ? ? ?-
dT 4 5 6
dk >0 - <0 >0
ds 7 8 9
de <0 <0 <0-
ds 10 11 12
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Let usfirstconsidertheeffectsofeducationalsubsidiesT,undertheconditions
in Figure1a. An increasein T reducescapitalperheadfor anygivenlevelofeand
increasese for anygivenlevelofk. A reductionineducationcostsincreasestherate
of returnfromeducationandleadsto ashiftin demandandaconsequenttransfer
of resourcesfromphysicalto humancapital. In the newequilibrium,capital-
labourratiounambiguouslyfalls. But dependingontheextentof theshiftin the
e=0 schedule,thepercentageof theeducatedwilleitheriseor fall. It isanatural
outcomethatanincreaseineducationalsubsidieswillreducecapital-deepening.Hence
it isindeedparadoxicalthatundertheconditionstatedinFigures1band1c,capital-
deepeningmightakeplacewithanincreasein T. Giventhestructureofourmodel,
thereasonisthatanincreasein suchsubsidiesdoesnotcausetheeducationsector
to expandrelativeto thecontractioni thecapitalgoodssector.Thisrelativex-
pansionandcontractionin thetwo sectors,again,cruciallydependsonthemove-
mentsintheunemploymentratewhichaffectsthedemandforthetwogoods.
Undertheconditionsin Figure1c,wegetyetanotherparadoxicalresultthat
anincreasein thepropensityto savedecreasesthecapital-labourratio. Withanin-
creasein s, thek =0 scheduleshiftsto theright. Thee=0 schedule,however,
remainsunchanged.For anygivenlevelofe,thecapital-labourratioincreases.This
expansioni theQ-sectorcausestheeducationsectortoexpandfromtheproduction
side. Fromthedemandside,anincreaseink reducestherateof returnto capital
andleadsto a shiftin thedemandfor education.Giventheeffectsonp andthe
assumptionsonfactorsubstitutability,k fallsande rises.Thus,it isthepresenceof
twoassetsandtheresultingportfoliodecisionalongwiththesubstitutabilitycondi-
tionsinproductionthatareresponsibleforsuchparadoxicalresults.
Wehaveobservedbefore,thatgrowthaffectscostsof schooling.Hence,with
parametricshifts,thelong-runmovementsin theunemploymentratedependonthe
movementsin k, e andp. For example,in thesituationdescribedin Figure1c
an increasein thesavingpropensitygeneratesstrongforcesto increaseA. Butthe
finalresultdependsontheassociatedmovementinp.
Similarparadoxicalresultsarestatedin TableB wherethesteadystateis a
saddle-point.Thereadercannoweasilyprovidefor himselfthereasonsfor such
outcomes.
V. SUMMARYOF RESULTS
1. In a two-sector,three-input,wo-assetmodelwegetunusualRybczynski
effects.An increasein capitalperheadkeepsoutputof theSolow-goodunchanged
butincreasestheproportionof thenewlyeducatedto totalpopulation.An increase
in theeducated/populationratio,however,decreasestheoutputof theSolow-good
sectorandincreasestheproportionof thenewlyeducatedto totalpopulation,all
withoutanyfactorintensityassumptions.
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2. Undercertainconditions,educationalsubsidieswillincreasethenumberof
theeducatedunemployedintheshortrun.
3. Sincecostsof schoolingchangewithgrowth,thestabilitypropertyof the
FR modelcannotberegardedasarobustresult.
4. We retainFR's paradoxicalresultthatsubsidiesto educationcanraise
theproportionof theuneducatedinthelongrun.
5. Weobtaina furtherparadoxicalresultthatundercertainconditions,an
increasein thesavingpropensitywill reducebothk ande. Thusadecreasein the
savingpropensitycausesadeepeningofbothphysicalandhumancapital.
6. An increasein educationalsubsidiesmayleadto capital-deepening
thelongrun.
7. An increasein educationalsubsidiesmayincreasethelong-rununemploy-
mentrate.
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Commentson
"EducatedUnemployed,EducationalSubsidies
andGrowth"
In thispaper,DattaChaudhuriandAli Khantacklea problemvitalfor the
underdevelopedcountries.Theydiscussthe economicfactorsthatgo into the
decisionwhethereducationor directemploymentis sought.In theirextensionof
themodelof FindlayandRodrigueztheyfindsomeunusualsubstitutioneffects.
Theirmainresultsarethat(a)asubsidyoneducationmayleadtoanincreaseinthe
numberof theeducatedunemployedin theshortrun;(b) it wouldleadto arisein
theratioof theuneducatedto theeducatedin thelongrun;(c) anincreasein the
savingpropensitymayreducethecapitalstockpercapita;and(d)it mayreducethe
ratioof theeducatedto theuneducatedintheeconomy.ChaudhuriandKhanhave
usedvariousassumptions,bothexplicitandimplicit,to arriveattheseconclusions.
I wouldlike to commentverybrieflyonsomepointsconcernedwithmathematics
andthentodiscusstheunderlyingassumptions.
A slightlymisleadinguseof partialderivativeson p. 6, afterEqs.(3.1)and
(3.2),needsto bementioned.Whereasthese quationsareforfunctionsof twoand
threevariablesin onesense,theyhavebeenusedasimplicitfunctionsof onevariable
only,webeingtreatedasaseparatelygivenparameter.Theproblemwiththeequa-
tionsasstatedis thatinversionof partialderivativesneednotmaintainthesignof
theexpressionasit doesfortotalderivatives,namelyapia,# (aPrl. It shouldbe
addedthattheseconditionsarenotderivedfromEqs.(3.1)and(3.2)butarerequire-
mentsthatthecostfunctionsmustsatisfy.
Anotherproblemin followingthediscussionisthederivationofEqs.(3.6)and
(3.7)fromEqs.(3.3)to (3.5). Herethecostfunctionis regardedasa functionof
weaswell.Then,usingtheminimalityofcostfunctionswecanreplace
E IX byac low andE IQ byaclaw,etc.x x e q q e
Now,takingtotaldifferentialseadsto therequiredresult.NoticethatinEq.(3.7),
weshouldbereplacedby we' Also,thestatementthatoutputin theQ-sectoris
unaffectedbychangeinthecapital-labourratiomustbequalifiedbytherequirement
thatpriceand'thenumberof theeducatedividedbythetotalpopulationbeheld
constant.Thisstatementfollowsdirectly,then,fromEq.(3.6).
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Let usno.wco.meto.theassumptio.ns,givenin theo.rdero.fincreasingimpo.r-
tance,whichistheo.rderinwhichtheywillbediscussed.Theyare:(a)theeducatio.n
secto.ris lesseducatio.n-intensivethantheo.thersecto.rs;(b) thattheeducatedare
mo.repro.ductivethantheuneducated;and(c)theuneducatedarefullyemplo.yed.
The firstassumptio.nis mo.stunusual.In underdevelo.pedco.untriesall that
go.esinto.theeducatio.nsecto.ris educatedpeo.ple.Thereis virtuallyno.physical
capitalinvested.Mo.reaccurately,thereis negligiblephysicalcapitalinvestedin
educatio.nco.mparedwiththe"educated"manpo.wer.Evenin developedco.untries
I canno.timagineanysecto.rwhichismo.reducatio.n-intensivethaneducatio.n.One
cancertainlyco.nceiveo.fsucha situatio.nbut it do.esno.texistto.mykno.wledge.
Thisis theassumptio.nthatleadsto.theexpectatio.nthateducatio.nalsubsidiesco.uld
increasethenumbero.ftheeducatedunemplo.yed.
Theseco.ndassumptio.nis veryco.mmo.nlytaken. Ho.wever,it will reallybe
validif educatio.nis usefulo.rrelevant.All to.o.o.ftentheso.-called"educatio.n"
in theThirdWo.rldco.untriesi no.tatalluseful.Theanalysiswo.uldapplyto.tech-
nicaltrainingin thesho.rtrunandto.go.o.dgeneraleducatio.ni thelo.ngrun. I will
sho.rtlyreturnto.thispo.int.
Thethirdassumptio.ngivesaveryo.ddsituatio.n.Theeducatedareunableto.
co.mpetefo.rthesamejo.bswiththeuneducated.Thus,educatio.nisregardedhereas
agambleto.o.btainhigherwageso.rlo.sewagesalto.gether.Giventhisset-up,it isno.t
surprisingthatsincetheeducatedco.mpeteamo.ngthemselvesfo.ra limitednumber
o.fjo.bs,anythingwhichincreasesthenumbero.ftheeducatedalso.increasesthe
numbero.ftheeducatedunemplo.yed.If, instead,weallo.wedfo.rco.mpetitio.nbe-
tweentheeducatedandtheuneducated,wewo.uld,presumably,o.btaintheresult
arrivedat by GaryFieldsthatan increasein thesupplyo.ftheeducatedwo.uld
increasethedemandfo.rthemandco.uld,hence,leadto.a reductio.ni thenumber
o.fthe educatedunemplo.yed.If educatio.nis so.und,thiswill surelyho.ldtrue.
Clearly,then,thelasttwo.assumptio.nsareno.tentirelyunrelated.
I wo.uldliketo.viewtheresultso.fthepaperin aslightlydifferentway.What
hasbeensho.wnisthatif educatio.nis meaningfulthesupplyo.ftheeducatedwo.uld
increasethedemandfo.rthem,but if it is no.treallyrelevant,subsidizingit wo.uld
leadto.an increasein theeducatedunemplo.yed.Viewedthisway,thewo.rko.f
ChaudhuriandKhanco.uldpro.videanestimateo.ftheeco.no.micutilityo.feduca-
tio.n. A break-upo.feducatio.ni to.two.secto.rs- technicaltrainingandgeneral
educatio.n- co.uldpro.videfurtherinsights.It wo.uldbewo.rthwhileto.lo.o.kinto.
theseaspectsinmo.redetail.
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